Apoptosis induced by lack of hemodynamic forces is a general endothelial feature even occuring in immortalized cell lines.
Confluent monolayers of primary endothelial cells display a high viability and an apparently constant cell density. However upon prolonged cultivation the monolayer degenerates with increasing numbers of senescent cells finally representing the whole culture. Recently we showed that lack of hemodynamic forces induces apoptosis in organ cultures as well as in confluent monolayers of human umbilical cord vein endothelial cells (HUVEC). The apoptosis started at a low level and was counteracted by a continuous proliferation of the remaining cells. Here we show that the induction of apoptosis by lack of hemodynamic forces is a general characteristic of vascular endothelial cells, valid for endothelial cells from various organs and species: human umbilical cord vein endothelial cells (HUVEC), human microvascular placental endothelial cells (HPEC) and bovine aorta endothelial cells (BAEC). Furthermore apoptosis due to the lack of hemodynamic forces can also be induced in various endothelial cell lines: EA.hy 926 derived from HUVEC and PBMEC-A1 derived from PBMEC. However degeneration of confluent monolayers does not occur with these cell lines even in monolayers kept for several weeks. This indicates that the degeneration of normal endothelial cell monolayers is caused by depletion of the proliferation potential of the endothelial cells.